Kiss-and-run quantal secretion in frog nerve-muscle synapse.
Electrophysiological and optical methods were used to study exo- and endocytosis of synaptic vesicles underlying secretion of the neurotransmitter from motor nerve terminals in frog sternocutaneous muscle. Increase in extracellular concentration of K+ or sucrose produced similar increase in the frequency of miniature endplate currents recorded by extracellular microelectrode. Fluorescent microscopy revealed bright spots in nerve terminal during stimulation of secretion with high-potassium solutions in the presence of endocytosis marker FM1-43. These spots corresponded to clusters of synaptic vesicles that passed through the cycles of exo- and endocytosis. Subsequent high-potassium stimulation of exocytosis in normal Ringer solution led to disappearance of marker spots, while in hyperosmotic saline the spots were preserved. No spots were seen after stimulation of neurotransmitter secretion with sucrose in the presence of FM1-43. It is concluded that quantal secretion of the neurotransmitter in frog motor nerve endings can be realized via both complete exocytosis of synaptic vesicles with subsequent endocytosis and kiss-and-run mechanism with the formation of a temporary pore.